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(54) NONAQUEOUS ELECTROLYTE AND 

NONAQUEOUS ELECTROLYTE SECONDARY 
BATTERY 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a secondary 
battery using a nonaqueous electrolyte having large ion 
conductivity even in use at a low temperature in a cold 
district. 

SOLUTION: This secondary battery is a nonaqueous 
electrolyte consisting of electrolyte salt (A) and a 
mixed solvent (B) of dimethyl carbonate (DMC), methyl 
ethyl carbonate(MEC) and cyclic ester carbonate, 
composition ratio of dimethyl carbonate, methyl ethyl 
carbonate and cyclic ester carbonate in the mixed 
solvent, relating to a solvent total unit (total amount 
of dimethyl carbonate, methyl ethyl carbonate and cyclic 
ester carbonate), contains 10 to 70vol. % DMC, 10 to 
70vol. % MEC and 1vol. % or 20vol. % or less cyclic ester 
carbonate. 

COPYRIGHT: (C)1998,JPO 





09)H*H^Wit (jp) 02) £t f^j iflp fft £t $g (a) (nmnmm'&mm^ 

#S!¥10 -27625 

(43)^HB ^10^(1998) 1^270 



F I Sffi^SHSFJf 
H0 1M 10/40 A 
C 0 7 D 317/36 
317/38 

HO 1M 4/02 C 

D 

*»# »*«C0*8 OL (£ 7 S) jft*Ml3R< 



(21)tfi«## 


ttffi¥9 -29969 


(7DIHISA 


000005887 










(22) HIS B 


9 ¥(1997)2)3140 




SS»fftEBKS*«S!HTB 2 # 5 ^ 






(71) tHgSA 


000002185 


(31)«5fc«3£3g#4» 


»H¥8-27131 






(32)«5fcB 


¥8 (1996)2^148 




jfOitlBflWil&ltiB/il 6 TB 7 #35^ 


(33)«5fctfc£3RB 


H* (JP) 




i llj t — 








=F^»tt4-iiWS}ft^ffi-#580#32 = 
















B#B A ft 








^SHlMa*ffiTttgW^«=:^580#32 H 














(74)ftHA 













(54) [«w©=sii!] #7kmim&£zf#*imm-Amm 



(57) [SMI 

MPK^a] (A) t, KS^^f/i' (DM 

C) h.Rm.^f-^'f-^ (MEC) iSitfgt^SS?^;* 

^vt©S!g^jK (B) *»e>*5**s»*-e*>o 

TDMC>!>Sl 0~7 0#a°/cK MECiS10~7 0#i 



(5i)intci. s «buk^ /?rts&s## 

HO 1 M 10/40 
C 0 7 D 317/36 
317/38 
H 0 1 M 4/02 





1 

[W*=BU (A) i. 

^gES^^A- (DMC) t^^/W^A- (MEC) 

te&x*m$kmm=c-*7 L *k<Dm&mm (b) t, 
^xTwkns.) tcatLTDMCtfs i o~7 owm 

%, MEC^l 0~7 0mA%&&Xf$8kfiffli^X9-A< 
[»5ft92] 3t#,»^7Vl^ ««^V>*fctt 

[»j£«3] y^*A, y^A^VWK-T'-fl&K 
1 fclE«o i> ooTfc sri &«ftt £ 

-^^riB*«**m, y a-c^v© k-^* • k 

Vo&mVo'gkirZjEmb, t/<^t, t 
LTfflv^i t£#mt1-3fi3ft«3S*:l;i: 

[0 0 0 1 J 
[0 0 0 2] 

?K^©®#ifc£fllV\fc:Ni-Cd«?l&-*\ if 2 s 50 



#HB¥ 10-27625 

2 

10 0 0 3] L#>Ls&tfS£>> rtb?>fl;M-ei4, i«=^A- 

■«)|Ua>6ff*L<4<, ftflffc-t<0«^*JaiHSfb 

•5± 5t-#oT#TV^„ 

[0 0 0 4] iKDfcft. _blENi-C d *&«?&»^ 
f**>9 5 *t>©fc LT, t»S*#*^l«tT^ 

S^il^SftTV^. 
[0 0 0 5] MZ.\i. »W7-4 5 3 0 4 ic 

t, y^-^A>f*^srKjiafeai-*^**m*>e>**A 
int. ^«»«fc!a>e>«j«s^s*»wii»zijj:ma 

TfcoT, xfuy*- tK^-S (EC) t 

V^f-A'iJ— h- (DMC) k*?->vx-f-)V-j3—i$. 

h (MEC) i:©*&»flfe&»e>fc»K *»o, EC, 
DMC*5,tT^MEC©iifi^it^{i. Lt* 
tl^fr 3 0 ~ 5 0 v o 1 %, 10~50vol %*5J;tf 

1 0~5 0 v o i %xibZ>GffinMWi—ft.m&fcU&£ 

[0 0 0 6] #P8¥7-1 4 6 0 7-§-4M8K.«:, 

«5«t-rsAffitv y^*Afcj*Bte*»©*&sMb* 

gfcy ^A^^-A-t ^S£v^ ^A-Sr-^-TS r. t £r#® t 

tLfct#, 3/10^ (M + D) 
[0 0 0 7] ST, e^t»Ori2>cm?te«*?^it6Tttffli- 

•54&-0-t>#<\ ^^oTr<D-^»:m^ ! t&(^v^5^*.©»P^ 
{c*jv>Tt,<£®T©-Y^-V®^S:3E^gfe^i-sri:!&s 
3ft* e>jh/TV»fc 0 
[0 0 0 8] 

5tt5tOt?feot > *^-C^g:mT^^:fflv^T 1 t>-r^- 
[0 0 0 9] 

(A) t, m&Vtf-tv (WTDMCiv^5^t* s *> 
4) t^^^/W^^ (WTMECtV^5-tii 5 ^) 
*) #Xxm^Nt=-x 1 ?fl'k<r>m&WBk (B) t. 



(3) 



«f5H¥l 0-2 7 6 2 5 



3 

x^AXO&Vr*) WUTDMCi5lO~7 0*f% 
MEC*S10~70 <fc TfmVlBiWt*- T-frfr 1 

[0 0 10] *3BM<Z>0*bv^l»«{j:*5VNTtt. 

[0012] 20 

[0 0 13] [#^Kg^%] ^ »gBtc«S^7Mi»» 

tt^Kffi (A) MODMCtMEC*5<J;i;i 

vtfem^-x'r/wm&mM (b) t, 

<««%ei±, 2 o #*L<tt5-i9fWi 

%> I(^L<|j;10-17fti%^fo5o 30 

[0 0 14] r<DJ:5^#7K®^ I ff^*^^S«?W 
St bTf*. *flcfl<J^tt, L i P F 6 x L i B 

F 4 , LiAsF,, L i C 1 LiN (S0 2 C 
F 3 ) 2 , LiN (S0 2 C 2 F s ) i&mfbths *?£b< 
teLiPF 6 , LiBF 4 . L i A s F 6 , L i C 1 

[0 0 15] ^<DX 5*S«PW4fitt. **«»« , f-e#p 

JCifilS, ffli^ftSmflMt*©*** ftftofBH^tcfc 40 
±5 a*, tc, ii»o. 5-2. o^e/v/y 

ffiKftO. 7 — 1. S^rfr/V y h/WM 

[0 0 16] «««»=.^^H:, (DM 

0 tmwt^^/^^ (me c) <0R^«rCS>?K * 

O^tfi) DMC^10-7 0W, ME 

1 0-7 0 9, 0*b<tt, DMC#2 0- 
7 0W/o, MEC^2 0-7 0W/oT\ 
L<ttDMC*S3 0-6 0ttfl|%, MEC^3 0 — 6 0 50 



4 

[0 0 17] ifflKoS^K^^/W** 
[I] : 
[0 0 18] 
[ft 11 




[0 0 19] K[I] R\ R\ R\ R'tt, * 
tt^ttWAfc. 1 - 2 (DT/W^wafi, 

V">#— h (EC) ) , R 1 — R^TkmXR'tf 
^f/i'S^i/nfl/y, R 1= R 3 — H""CR 2 = R 4 — 

[0 0 2 0] ZLfrh<Dm#;&<.Wt^x J rn>^ ia*fes 

(EC) , ^yptvy (PC) , 

[00 2 1] ^K^V^te, »mt bT_hfS^KJ^ 
^^/W^g^^^^^/W (DMC^MEC^i 

zc^TM i>K 8 0/20J;!)^<99/l^T^ 

/l 9 — 9 5/5CD@ffl. Je>|:/fil<tt8 3/17 

— 90/1 0<z>*BH4:*S«t 5**"Cffiv^e>tbS 0 

[0022] ^<d£?{c s ±ttgQR8mt^ xt/is trnvt 

^^r^i^)lJt^8 0/2 0 9 9/1 

ffllAfi* 2. 7 — 3. 5mS/ciru 0*b<fct3. 0 

— 3. 5mS/cm£, i« < J&SfciWSf* bV\ 

[0 0 2 3] r(D<t 5ft#7K«*?iKMu iaaT?<o>f^-^ 
- 3 o-6 o*cn8t<Dm&i&m 

tC^^/W^-^— h (DEC) ^fflV^Tt?, 

V^lSlffi^fiDMC tDEC^IW^^f/Vi 
^ftl 0 0 W^MMC^l 0-7 0*91 » 
*L<tt3 0-6 0ftm%. DEC^10-70^i 
%. ^^b< f*3 0-6 0^%. li^^^x/^ 



(4) 

5 

11-2 0&m%. £J * b< li 1 5 ~ 1 9 
5«5f«-Cfc5„ iWx^f/i'tLtltEC, PC 

[00241 mTkmmm^m^^tz-jkmmi & &wk 

ftk-r&jEmt. -fc'-U — 9k. -hB#zKW*«i:fc*r 

[0025] r© J: 5 ***WSMR=l»t«»l4, «*. 
tf, Hll!i*-rJ:5*«IMWrB«Jt^*rLrvN6 0 -f 10 

ft 5 lite, tftiT^P^^^heSr^Lt^L* 

*3«fctfjE4gy — Kl 2£;frb-C:Am fc5VM*jE*S2 i: 

5fcfli/*£*vO'>$. 20 
[00 2 61 i©iiT?li, 3E^ y — K 1 2 SSfEfK 
#rfl!5*« 8 LttM 7 t ©SftftttlRtfH 6>*i/r 

[00 2 71 &*5. r. ©<fc 5 fcSffert© 

flfe-ett. bTJii^bfcJ: ?ftt>©&;BV">5 

if. ■f5J^t#M 5 P7-l 4 6 0 7-§-^«^{C|E«cDt,© 

•sas, ^©4^fc^iifWH£,fflv^;: t^0*Lv\ r 

©i5ftW»tmiLm «jMBfls*yK*tt*K mm 

±«HJiflMMfctt«**miUTt4, X^li]^Tife-t?#P>n 
5 (0 0 2) SMSI/3S0. 3 7nm£l_h. 1- 7 0 40 

g/cm 5 *^, ffl««fT?©*SHR»*f (DTA) (C*3V^r 
7 0 OTOTtloKlC^f- ^SrttStCW 
*LV\, JilSMI&W^ft U-CM:, JMf«**2. 1 Og/cm 3 
WJtu &*b<l22. 1 8g/cm 5 £Ui©t>©as#f;bV\ > 

bfoZ (0 0 2) BMRS* J 0. 3 4 Onm*^ Bt. b< 
H0. 3 3 5mEt±0. 3 3 7nmEtTTifc 9 , (0 0 
2) ^©Cttllgifli^^asi 4. OnmBLh^fbTl^o 
:oj:54fl8IWfiOit, y>. R*, «*Sr 
k -T Z>iti$M t ±^ JMBfcttft**m £ |5Htl© 50 



#BB¥ 10-27625 

6 

^ — * Sr* bTV^;fc«>{g;B1-5 r "t 
X, ^b^*fc£©*|^«lWb*^£#fc-rattft 

[00281 &wm\z.\z&.imzmm.k b-c s # 

Pi§¥7-1 4 6 0 7#^«tcfa«S^TV«* J: 51-* ^ 
»try^fc*3HSr*tf , 6'IB»tr 1 0~2 0 £■:%©*-? 

JIMISU «*MrB#SriI*i-S. r ©^ifiltfiJg 

frtrWx.rf 9 o o~i 5 o ox;m*©tas-cj^j*b, # 

r©±5iat# fe*T,fc^*#)»©»* i * y 7 Wt: t* 
~V7*ls (PVDF) fcSrffir^-U ^©N-^f/wf 

[0 0 2 91 r.©J:5*A»&j«Off*B:, 
^J^Lli, 40~160pm WJ: =&ffii UOiim] © 
*T?*>5„ jEffi^KtbT», -«SLi,MO 
, (M:Co, Ni, Mn <D'J>?£ <itl ffi&TFTo ) 

[0 0 3 0] ^©J:5«:E«2H:. ftliy^* 
A l ^WcafrbT^&^'W h2«*;H-eii^U 7 
0~1 1 OXmSLtoQ^-zmsSL^ LiCoO.^ 
ftV^TSSS 5 ~ 3 0 <i m8*K«»IM-5. 2fcV^ 

k. mmttWy^r* hk. &mm(o#v7yikv~ 
e>ns 0 r©^7y-«r««T/u5-^A?g«!3Efii*m 

[0 0 3 1] r<0«tp*jEffi«, f!l^tf5(eie^^S 

lgSfcD. 2 5 0mAh£l±<D^i^itt^©L 

i S^-g■^-t , V^S„ 

[0 0 3 2] -fe^V— ^ t bTI4, flljttf, J?^^ s 1 0 
~ 6 0 m mSSt?I«! 3 0 ~ 5 0 mmgffi©|»#?U4# 



So 

[0 0 3 3] r©J: p^7Kffl;^SrffiV^c-^fl;?ib, 
[0 0 3 4] 

[0 0 3 5] 

immm] sir. **«fcov^it««fcas<5v^rsfo 

[0 0 3 6] 

1 1 

£>As7^k;yy»yf!>A (LiPFj 15. 2g 
(lOOmmol) j^Bt^^/^^ (ME C) . 
BtWt&tTvi' (DMC) , (EC) Sr^rtb* 



(5) W^^F 10-27625 

8 

* ^iMttBJt (ME C : DMC : E C) 50:35:15 
•Cj»frUfcj*fr»ttEte»**LT 10 0ml (OttimSrn 

aiu*: («ff«rafti. omo i/i) o ^tihmm 

H«ffi©«ft«3BAWSrfflV^ 1 0 k H z T??l!lSbfc 0 * 

ffiSilff Ji|BW!P«Sr Att. xKt 1 a # 

hT?5 OmV/s e cttfiSr*3IU V 
10 A^M^m^SrS^t Lt^kMlS^ 0 . 1 m 

[0 0 3 7] 

o J:tf*<D»/SSr* 1 Ki^f J; 5 (-^fcJ^U*. H 

[0 0 3 8] JlfcSSr* 1 tc*i\ 
[0 0 3 9] 

20 m 1 1 







-f * v ( m S / c m ) 








-ZOIC 


OT 


2 5*C 


( V ) 


fife 

01 


i 


MBC/DMC/EC- 50/35/15 


3. 4 


&. 1 


8. 3 


6. 2 


w 


i 

2 


DKC/DMC/KC= 30/50/20 
DKC/0MC/BC= 50/30/20 


3. 2 
2. 7 


5. 8 
4. 9 


9. 8 
*. 2 


6. 2 
6. 2 


it 
%k 
W 


2 


DKC/I;C= 6 0/4 0 
l)MC/b*C= 60/40 


2. 3 
2. 7 


4. 1 
4. 1 


6. 8 
6. 6 


6. 2 
6. 2 



[0 0 4 0] 

[»6fll2] 40 

[004 1] -rt£t>h. ftfflW- 7-1 4 6 0 7 
^10~2 0lt%©trlAU ^R%MS«. #CV^ 

[004 2|ftV^ iOJ:5KLr#?>ltfc«*»» 50 



VDF) 1 0M*«PtSrS^-U j^PJON-^f/H^ci 

[0 0 4 3] JKO^JS-a*!!;*? y — £rip:£ 1 0 nm©« 
:|^««©*«Ste-*W::»«U /BBS/* 

4 1. 5mm, f Jli 7 0 0mmt^ 
[0 0 4 4] <m<Df^M>E«i2(4, WToiSf-L 




(6) 

9 

LiCoOM i!)tV^5 0%iaW 
1 5/«mS«Kl»IM*!Ufc. 
[0 0 4 51 &V^> i C 

tmmvf-^^5mm^t<Dm^^o9 lm&ut. mm 

t©^77r^ h 6£ftffi&, *£*#J<E>#y 7yit\?~ 

[0 0 4 61 i©^7 y— Srff£ 2 0 (im©ftT^5 10 

tt, j^Stt>8 0Mm, affi©r±4 0. 5mm, 
6 5 0 mm-C&>o/c„ 

[0 0 4 71 <tft#MBffi<of£K>-<o<fc5fcL'r^S> 

*S25(im, H^4 4mm©i^?ltt^!)7'PtVy7 
-f/VA] SrAH> ■tes*u—$r<DMf¥ 

ffl«fi*rfWRb*i. 20 

[0 0 4 8] <«ffi<of^J4>^<0iR«a®Bi*-, Ni* 

A§aiE^y - k i 2 i o fremiti i.xm.m 

as 7^ Nm^mv — vi i&MteMnfo9frbmm 

[0 0 4 91 &^X\ «»^S!affi^iRiWSnfcSS&te5 * 




¥fffl¥ 10-27625 

10 

<D*I^ *=5-;\,^=f-)Vl}— Y (ME C) 
tViJ—^^—Y (DMC) /ai^-U^—jj?^— |, ( E 
C) UK 50/3 5/1 5 (fl38W*) <D*-e-^*tVfcfg 

mMn&vL i pf#i. o^/w/y y s 

[0 0 5 01 T*7r^N;i 5 ^Ei-^fij£;ftfc 
t&B.ma#*fry h 6&frVxmmft5&frV#>Z>Z.}: 

m, K*5 0mm©ni«a#*1t(IM*— ^CltftSr^KL 

[Hill Bill *»Wtc-R5*zK«»»EZU!kia?i&«»— 

1 • • • • 

2 • • • • jEte. 

3 . . . . JfrsA.Xs— p ^ 

4 • • • • 

5 • • • • mate, 

6 • • • • fcfPtf.X'Jrs' K 

7 • • • • 

8 • • • • &£tii, 

9 • • • • 

10 iEffi*«*, 

11- ... A«y — k» 

1 2 • • • • jEffiy — K„ 



[El] 



10-27625 



7B> 1^— i>?>Wl% 

(51) Int. CI. 6 KBUflB-9- irf^mm^ 

H 0 1 M 4/58 

mmwrn * a i i 



F I &ffiX5%ff j?f 

H 0 1 M 4/58 

<J2)ftW% * At Ifc # 
(72) IS jl ft 

jtDSc*fi;iiK^ba;n 6tb 7*35* y=- 



